Introduction
Application of the meteor stream membership criterion and the method of prediction of theoretical radiants, suggested in Klačka (1995a: Meteor stream membership criteriapaper I) and Klačka (1995b: Meteor streams and parent bodies -paper II), is presented for the case of meteor streams connected with the comet Encke.
Gravitational forces acting on meteoroids of the comet Encke yield that semimajor axis a (energy E, E = 1/a -the sign is not important, now), z−component of the angular momentum ( L z ≡ H z = a(1 − e 2 ) cos i ) and the angle π (π = ω + Ω)
show small dispersions during evolution for several 10,000 years. This suggest that these quantities should be used in determining the meteor stream membership and in prediction 2 of theoretical radiants. e -eccentricity was taken as the fourth important quantity for determination of meteor stream. The reason for this choice is that distributions in E, L z , π and e may be approximated with normal distribution. The data for the photographic meteor orbits of The IAU Meteor Data Center in Lund were used.
Theoretical prediction of radiants
Let us consider that comet Encke is the only parent body for a meteor stream. We use the result of section 6 of paper I in the form of "Energy −H z − π method" (see section 5.1 in paper II) for the purpose of finding of meteor stream(s). The local minima yield four theoretical radiants, summarized in Table 1 ; the theoretical radiants should correspond to β Tauds, Tauds S, Tauds N and ξ Perds. Table 1 . Theoretical radiants for comet Encke as a parent body. Energy-H z -π method. We have found that orbital elements E, L z , π and e may be approximated with normal distribution. Thus, the density function in Eq. (8) of paper I is taken in the form of fourdimensional normal density function. The area Ω in Eq. (8) of paper I may be chosen in an infinity ways -we take, in this paper, only some of special cases summarized by the form
where Q 1 = E, Q 2 = e, Q 3 = H z , Q 4 = π, and, the value D c corresponds to the case when multidimensional normal distribution yields that meteors with D > D c are members of a group, for given r i (i = 1 to 4) and p, only with probability less than 5 % (Q iM corresponds to the mean value of the quantity Q i ). We consider the following cases, as examples:
(We must stress that Eq. (1) is principally different from Eq. (1) in Klačka (1992) -the case 1 corresponds, roughly, to Eq. (1) in Klačka (1992) ; however, even in the case that
area Ω is of the type of a quadratic form, it may be even of indefinite type.)
Description of the procedure and basic results
As we have already mentioned, the data for the photographic meteor orbits of The IAU Meteor Data Center in Lund were used. The requirement 0.15 AU ≤ q ≤ 0.5 AU and 0.4 ≤ e ≤ 0.999 and i ≤ 20
• yields 418 objects of the total set. The set of 418 meteors was used in finding the required meteor stream.
The case 1, already defined, was ellaborated in the following way. At first, 418/36 = 11.6 objects per 10
• . The interval of π, in which number of objects per 10
• is greater than 11.6, corresponds to π ∈ (110
The distribution for π ∈ I may be approximated by normal. Thus, initial set of 418 objects reduced to 213 objects with π ∈ I. Four-dimensional normal distribution was used (quantities Q 1 = E, Q 2 = e, Q 3 = H z , Q 4 = π). Since only several objects had 8.5
• < i < 20
• (no object existed for i ∈ ( 8.5
• , 9.5 • )), we reduced the initial set of 213 objects into a set with i < 8.5
• -the final starting set contained 191 objects. Fourdimensional normal distribution was applied to the set of 191 objects (quantities Q 1 = E,
The final result is characterized by 4-dimensional normal distribution with mean values Q 1M , Q 2M , Q 3M , Q 4M and covariant matrix of the vector (Q 1 , Q 2 , Q 3 , Q 4 ) with components σ ij (i, j = 1 to 4) -see Table 2 . We have obtained In the cases 2 and 3, already defined, the three-dimensional normal distribution was used (quantities Q 1 = E, Q 2 = e, Q 3 = H z ). In both cases the statistics yielded that the obtained distributions in π corresponded to normal for π ∈ (110 • , 190
• ) ≡ I, the number of objects with π ∈ I ′ was smaller than the number of objects with π ∈ I. As for the distribution in inclinations, the same holded as in the case 1. Thus, the final starting set of the data contained 191 objects. Three-dimensional normal distributions were applied to the set of 191 objects (quantities Q 1 = E, Q 2 = e, Q 3 = H z ). The final results are characterized by 3-dimensional normal distributions with mean values and covariant matrix of the vector (Q 1 , Q 2 , Q 3 ) with components σ ij (i, j = 1 to 3) -see Table 3 for the case 2 and Table 4 for the case 3. We have obtained 130 objects for the case 2 (probability 95 % -D c = 4.69) and 131 objects for the case 3 (probability 95 % -D c = 3.02). (Quantities σ i , i = 1 to 3, used in Eq. (1) are given by the relations Table 5 presents objects classified as members of all three meteor streams -each object belongs to the stream in the cases 1, 2 and 3, simultaneously (127 objects). Table 6 yields those objects which are members only in one or two streams; the term "yes" denotes that an object is member of a given stream, the term "no" denotes that an object is not member of a given stream.
While in the cases 1 and 2 the number of objects belonging only to one of the streams to the number of objects belonging to the both streams is 3/127 ≈ 2.4%, all three cases yield similar ratio 7/127 ≈ 5.5%. It is evident that this number may even increase when other areas Ω are used.
All three cases yield λ ⊙ ∈ (165 • , 265 • ). Distribution in λ ⊙ is not approximable by normal distribution. The relation between quantities of different distributions in a form of linear regression is not wise. This holds, as a special case, between an orbital element and λ ⊙ -even in a small interval ∆λ ⊙ (as for larger interval, the procedure may even not be used due to the fact that periodicity is not secured). Evident approximate relation exists between π and λ ⊙ due to the well-known relation among π − Ω − λ ⊙ ; however, we again emphasize that density functions for π and λ ⊙ are different. However, in order to be able to compare our Taurid stream with that obtained in the past, we present the following linear regressions: 
for the case 2, and, Southworth and Hawkins (1963) .
We must stress again that criterion suggested in paper I (in section 5), and applied in this paper, is of purely mathematical character, based on mathematical statistics. Our criterion is not of physical character, as was interpreted in Neslušan (1996) .
Conclusion
We have applied methods developed in papers I and II to meteor streams of comet Encke.
We have found, in a simple physical way, theoretical radiants which should correspond to comet Encke as a parent body. The coincidence with the reality is not very bad. We can conclude that our definition of the Taurid meteor complex corresponds to the multidimensional normal distribution in phase space of orbital elements. As an example, we have used three different areas Ω. Physical problem is to make a decision which kind of area Ω is the most reasonable.
